Plywood Web Roof-Frame—1/12 Slope: 2' on Center, 20'-8" to 28'-8" Spans by Granum, Hans et al.
PLYWOOD WEB ROOF-FRAME 1/12 SLOPE, 2' ON CENTER, 20-8'' TO 28 -8" SPANS
TO BUILD THIS ROOF-FRAME YOU WILL NEED THIS MATERIAL
2 TOP CHORDS
2 BOTTOM CHORDS
2 IN T E R M E D IA T E 1 C EN TER
7 W EB (O R  GUSSET) PLATES
L
1 BO TTOM -CHORD SPLICE PLATE 1 TO P-CHORD SPLICE PLATE GLUE
1 ^  
N AILS
1 MEASURE SPAN
D ete rm in e the span (ou t-to -ou t d im ension of ex terior w all p la tes) an d  also the am o u n t of overhang desired.
2 ORDER MATERIAL
F ro m  the o rd er schedule below , d ete rm in e th e  size of pieces needed. E x am p le : A span of 24/-8 // requ ires tw o 2 "  x  x 16/-0 // m em bers for the top  chords.
ORDER SCHEDULE
SPAN
TWO TOP CHORDS*t
TWO BOTTOM CHORDS+
TWO SPLICE PLATES
WEB PLATES
GLUE
NAILS
20 '  21#
8 ' 0 "  4 "  8
22 '
0 "  4 "  8
23 '
0 "  4 "  8
Two
2" x 4" x 14'
One  
2 " x 4 "  x 10' 
One  
2 "  x 4 "  x 12'
24 '
0 "  4 "  8
25 '
0 "  4 "  8
26 '
0 "  4 "  8 "  0 "  4 "  8
27 '
Two
2" x 4" x 16'
Two
2" x 4" x 12'
One  
2 "  x 4 "  x 12' 
One  
2 " x 4 "  x 14'
Two
2" x 4" x 14'
1" x 4" x 4'
% "  Plyscord. ** One-half of 4' x 8' sheet required for one frame.
1 lb. Casein Grade “A ” Glue
192 4-d Nails and 20 6-d Nails
*  P rov ide * the am ou n t of o ve rh an g  sh o w n  in the Cutting  Schedule  ( “ O ”  of F ig. 3 ) .  If  greater o ve rh an g  is desired, increase  length  of top chords. 
t U s e  1 4 50  p .s.i. stress g rade . A p p ly  g ra d in g  p ro v is io n s  to entire length  of piece. M o is tu re  content of lum ber sh o u ld  be betw een 12 and  18  per cent. 
* *  Exterior p ly w o o d  is recom m ended for hum id  a reas.
3 CUT MEMBERS ACCORDING TO THIS SCHEDULE (Cut one pattern roof-frame first.)
CUTTING SCHEDULE
SPAN
2 0 ' 21 ' 22 ' 23 ' 24 ' 25 ' 26 ' 27 ' 28 '
8 " 0 " 4 " 8 " 0 " 4 " 8 " 0 " 4 " 8 " 0 " 4 " 8 " 0 " 4 " 8 " 0 " 4 " 8 " 0 " 4 " 8 " 0 " 4 " 8 "
BOTTOM CHORDS
lO '-O" lO '-O " lO '-O " 10'-10" 1 1 0 " i r - 2 " 12'- 0" 12'-0" 12'- 0" 12'-0" 12'- 0" 12'-0" 12'-0" 12'- 0" 12'-0" 12'-10" 13'-0" 13'-2" 13'- 4" 14'-0" 14'-0" 14'-0" 14'-0" 14'- 0" 14'- 0"
10'-8" i r - o " 1 1 4 " 10'-10" i r - o " 11'-2" 10'-8" 11'- 0# i r - 4 " 11'-8" 12'- 0" 12'-4" 1 r -  8" 13'-0" 13'-4" 12'-10" 13'-0" 13'-2" 13'-4" 13'-0" 13'-4" 13'-8" 14'-0" 14'-4" 14'-8"
TOP CHORDS Cut Top Chords Only If Less Overhang Than That Listed In Item “O ” Is Desired.
OVERHANG “O” 43 % " 41 % " 3 9 % " 3 7 % " 35 % " 33 Vi" 31 V i" 29 Vi " 27 V i" 25 V2" 47 Vi" 45 V i" 43 Vi" 41 V i" 39 V2" 37 V i" 35 V i" 33 Vi" 31 V i" 2 9 % " 2 7 % " 25 % " 4 7 % " 45 % " 43 % "
HEIGHT (Inside Dimension) “H” 1 0 % " 10V2" 1 0 % " 1 0 % " 1 1 " 11 Vs " 11 % " 11 V2' 11 %  " 11 %  " 12" 1 2 % " 12 % " 12 Vi" 12 %  " 12 %  " 13" 1 3 % " 13 % " 13V2" 13 %  " 13 %  " 14" 1 4 % " 1 4 % "
DIMENSION “A ” 7'- 8" 7'- 9" 7 '-10" 7 '- l1" 8'- 0" 8 '- l" 8'- 2" S '- 3 " 8 '-4 " 8 '-5 " 8'- 6" 8'- 7" 8 '-8 " 8'- 9" 8'-10" 8'-11" 9 '- 0" 9 '- 1" 9 '-  2" 9 '-3 " 9'- 4" 9'- 5" 9'- 6" 9'- 7" 9 '-8 "
WEB PLATES
“B” 17 Vs" 17 %  " 17 % " 1 7 % " 17 % " 1 7 % " 18 %  " 18 % ' 18 %  " 18 % " 18 %  " 1 8 % " 19 % " 19 % " 19 % " 19 % " 1 9 % " 1 9 % " 2 0 % " 2 0 % " 20 % " 2 0 % " 20 % " 2 0 % " 21 % "
“C” 1 4 % " 14 % " 14 % " 14 % " 1 4 % " 1 4 % " 1 4 % " 15" 1 5 % " 1 5 % " 15V4" 15 %  " 15 % " 15 Vi" 1 5 % " 1 5 % " 1 5 % " 1 5 % " 15 % " 16" 1 6 % " 16 % " 16 % " 16 % " 16 % "
BOTTOM-CHORD SPLICE PLATE 1" x 4" x 2'- 0"
TOP-CHORD SPLICE PLATE 1" x 4" x l '- 4 "
4 CUT WEB PLATES
U sing these d iagram s, cu t th e  necessary w eb p la tes for th e  p a tte rn  roof-fram e. D iag ram  a t righ t shows how  w eb p lates for tw o roof-fram es can be cu t from  a 4 ' x 8 ' sheet of plyscord. D im ensions “ B” an d  “ C ” are  given in  the C u ttin g  Schedule (Fig. 3 ) .  M ake sure the g ra in  of th e  p lyscord runs p a ra lle l to the b o ttom  chord.
‘C” minus
5 CONSTRUCT JIG
L ay out a chalk  line equal to  th e  span  and  d iv ide it as show n below . M ark  off d im ension “ H ” (from  C u ttin g  S chedule) on  cen ter line. N ail 2 "  x 4 "  jig  blocks as ind icated .
CENTER LINE
6 COMPLETE JIG AND PATTERN
P u t top  an d  b o ttom  chords into position. If  e ith er m em ber of the  b o tto m  chords is w arped , it should  be p laced  w ith  crow n up. T h e  d istance betw een  th e  top  chords and  the 
b o tto m  chord  a t the reenter line should equal “H .”
E stablish  the desired  overhang. N ail 10 m ore 2 "  x 4 "  jig  blocks as show n in d iagram . T h is com pletes the jig  an d  the roof-fram e is ready for gluing and  nailing.
CENTER LINE
7 CHECK PATTERN
•  R echeck  alignm en t on all m em bers. Be sure all m em bers are tig h t along the cen ter line. P lace ad d itio n a l blocks w here needed.
•  P lace web p la tes in  position  on th e  roof-fram e an d  check for p ro p e r fit. M ake sure th e ir  edges do not ex tend  beyond th e  to p  an d  b o tto m  chords in  such a way as to in te rfere  w ith  roof sheath ing  or ceiling m ateria l.
•  D isassem ble the p a tte rn  roof-fram e.
•  U se m em bers of disassem bled roof-fram e as p a tte rn  for cu ttin g  the  m em bers of all fram es to  be built.
•  Assem ble roof-fram es, using blocks and  chalk  lines as a jig . P roceed w ith  glu ing and  nailing.
28 '
0 "  4 "  8"1
Two
2" x 4' 
x 18'
One 2 "  
x 4 "  x 14' 
One 2 ' 
x 4 "  x 16'
8 MARK FOR GLUING
Place the  five w eb p la tes on the  roof-fram e as show n in th e  d iag ram . M ark  th e ir  outside edges, rem ove, an d  app ly  glue w ith in  w eb-p late  area. (See instruction  sheet, “ N ail-G lu ing  of R oof Trusses an d  F ram es.” ) N ail w eb p la tes ks show n in  F igure 9. R em ove roof-fram e from  jig. T u rn  roof-fram e over. G lue an d  nail the 2 web p lates and  2 splice p lates on the o th er side.
S tack  com ple ted  roof-fram es. L et g lue set 24 hours before han d lin g  fram es.
□ □
2 W EB PLATES A N D  2 SPLICE PLATES FOR OTHER SIDE
9 NAIL WEB PLATES
U se 4-d nails for nailing  w eb p la tes an d  6-d nails fo r splice plates. Space nails four inches 
a p a r t in  tw o rows. D rive nails so heads are bu ried  in the plyw ood.
1 Vi " 4" 1 Vi" 4 "  4 "
10 ERECT ROOF-FRAME
T o  erec t the roof-fram e, p lace it in  an  inverted  position  w ith  th e  ends resting  on the w all 
p lates.
Swing the  roof-fram e into position  w ith  a pole.
STRUCTURAL DESIGN DATA
T h e  design of this sta tica lly  ind e te rm in ate  plyw ood w eb roof-fram e is based upo n  test results using electric  resistance stra in  gages in  an  ex p erim en tal stress analysis of a m odel.*  T o p  an d  bo ttom  chords are sub jected  to bo th  bending  and  axial stresses w ith  the  critical stresses occurring  a t the ju n c tu re  of the chord  m em bers an d  the web plates. W hen the fram e is considered  loaded  w ith  40 pounds p er square foot of horizontal p ro jec tio n  (25 pounds live load; 15 pounds dead  lo a d ) , the stresses show n in the tab le  occur.
T h e  glue areas a t the web p lates were designed so th a t the axial forces w ere tran sm itted  from  one piece to  the next w ithou t exceeding the allow able shear p aralle l to the  glue bond of 90 pounds p e r square  in ch .f  A large fac to r of safety was used. T h e  heel web p la tes w ere m ade sufficiently long so th a t the transverse shear stresses u n d er design load w ere well below  
the allow able 300 pounds p er square inch.
* “ A  N e w  Low -P itched  Roof Truss w ith  N a il-G lu e d  C o n n e c t io n s , " Purdue U n ive rsity, A g r icu ltu ra l Experim ent Station  Bulletin  (to  be p u b lish e d ) .  
t “ D e sign  of N a il-G lu e d  P ly w o o d  G usse t P la te s , "  Purdue U nive rsity, A g r icu ltu ra l Experim ent Station  Bulle tin  613, 1954 , Lafayette, In d ia n a .
40 LBS/FT
1 1 n.1 j r r r n
40 LBS/FT 40 LBS/FT 40  LBS/FT 40 LBS/FT
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UNIT STRESSES DEVELOPED UNDER DESIGN LOAD
(pounds per square inch)
Span 28 -8''
Position Axial Stress Bending Stress Combined Stress
A -477 9 486
B 602 140 742
C -490 270 760
D 606 467 1073
E -688 465 1153
F 533 623 1156
G -633 206 839
H 566 16 582
N o te :  N e g a t ive  s ig n  denotes com pression .
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The data and p lans on this sheet result from a research study conducted jointly by the W o o d  Research Laboratory at Purdue U n i­
versity, Lafayette, Ind iana, and the Sm all Homes Council at the U nive rsity of Illin o is ,  U rbana, Illino is.
Copyrigh t, 1955, by the U N IV E R S IT Y  O F  IL L IN O IS .  A ll rights reserved. N o  part of this m aterial m ay be reproduced in any form 
w ithout perm ission in w riting from the publishers.
Endorsement by the U N IV E R S IT Y  O F  IL L IN O IS  SM A L L  H O M E S  C O U N C IL  of any m anufactured product sha ll not be claim ed on the 
basis of these p lans or related inform ation thereon.
Responsib ility  for roof-fram es built from these p lans shall rest with the user of the p lans and in now ise on the U niversity of 
Ill in o is  or Purdue University. W hen  variations from the o rig ina l p lans are  incorporated by the user, the roof-fram es so built shall 
not be represented as hav ing  been built from a design  developed at Purdue U niversity or the U niversity of Illino is.
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